At home, it rises with age but also and mainly with functional dependency leading to many difficulties in the supply chain, cooking and meal intakes [16] [17] . Social isolation is an additional risk factor, especially in case of physical or psychological dependency [18] . Physical factors can exacerbate the risk linked to these psycho-social factors: oral health and dental problems causing masticatory disorder or oropharyngeal dysphagia [19] [20] . They can come from bad dental care, oral dryness, oral candidosis, otolaryngologic diseases or neurological disorders (after effects of a cerebrovascular accident, a Parkinson's disease…). Any diet when strictly followed may lead to anorexia and then malnutrition [21] .
All chronic diseases are providers of malnutrition by the hypercatabolism they produce [22] . In chronic diseases, certain are predominant in the occurrence of malnutrition. This is the case of depression, cause of social isolation, anorexia but also of appetite disorders and somnolence due to psychotropic drugs [23] [24] . Similarly, dementia may lead to decrease of the brings (reduced functional ability, forget and incapacity to prepare meals, eating disorders) [25] . Anti-dementia drugs (cholinesterase inhibitors) can themselves lead to eating disorders and to malnutrition [26] . In addition to already mentioned treatments, diuretics, leading to xerostomia, and oral antidiabetic drugs causing digestive disorders may be responsible of malnutrition [24] .
Polypharmacy alone was described as a risk factor of malnutrition [27] [28] . The World Health Organization (WHO) defines polypharmacy as the administration of many drugs in the same time or administration of excessive numbers of drugs [29] . Polypharmacy (5 drugs or more) is found that nearly half (14 at 49%) of oldest 75 years [30] .
Polypharmacy has a high prevalence of the elderly, often with multiple illnesses and with chronic diseases. It's a current preoccupation for the public health : in fact, increasing life expectancy, continuous for more than a century, leads to a high rate of elderly, therefore to an increase of age-related chronic diseases, and then to an increase of number of drug prescriptions, especially psychotropic medication, preventive treatment of heart diseases and antihypertensive drugs. In 15 years, the prevalence of people older than 70 years taking 5 drugs a day increased from 9.7% to 20.8% and for these taking 10 drugs and more, the rate increased from 1.9% to 5.8% [31] .
Is polypharmacy is confirmed in specific case, it can be inappropriate especially when the expected benefits is not realized (32) or when not following the recommendations [32] . As is the case with the antihypertensive drugs, antiarrhythmic drugs, psychotropic medications and proton pump inhibitors. It provokes an increase of drugs interactions and can cause mistakes linked of compliance with prescriptions [31] [32] [33] . It promotes adverse drug events which involves by the treatment of these adverse drug effects, an increase of polypharmacy [34] . This polypharmacy is responsible for an increase of hospitalizations, especially by an increase of falls, and is combined to an increase of death [35] [36] . Finally, polypharmacy can cause problem complying when the dosing and timing of drug administration is too complicated [33] .
Polypharmacy is considered a public health issue because all their complications can be avoided thanks to a high supervision of prescriptions and a reflection on the interest of the continuation of treatment. Several helps exists to educate physicians [32] .
In this work, we decided to pay our attention on the link between polypharmacy and nutritional status.
Methods
The main aim of this study is to analyze the relation between polypharmacy and nutritional status on the largest population those published. We also looked for additional risk factors of the malnutrition such as age or functional dependency.
Patients in RIDE Study
Our study is based on the data of the RIDE study leads by ARS (AgenceRégionale de Santé) Auvergne. This study was concerned on two pathologies: iatrogenesis and malnutrition in nursing home in Auvergne. This study, named RIDE (RisqueIatrogénie -Dénutritiondans les EHPAD) is aimed to help the EHPAD (Etablissementd'Hébergement pour PersonnesAgéesDépendantes or nursing homes) to improve their care for those two pathologies, considering the important impacts on the public health because these factors are increasing morbi-mortality and are avoidable.
The study concerned 136 EHPAD of the Auvergne area and involved 6613 elderly people, 60% of the targeted population. In the fact, a team constituted of a pharmacist and a dietitian visited each EHPAD to collect the necessary data relative to the study (a specific language has been established to respect the anonymous character of the resident, the concerned establishment and the prescriber; the study was registered to the French CNIL) [37] .
The collected data were:
• The running of the institution (status, capacity, staff and participant coming in the establishment, followed trainings, presence of an intern pharmacy, therapeutic guide, organization in the kitchen and meals.)
• Characteristics of residents (sex, date of birth and arrival in the EHPAD, GIR [38] , GMP [39] , where they come from, social environment, reason of arrival, medical follow-up)
• Malnutrition characteristic (use of different tools of diagnostic recommended by HAS (Body Mass Index (BMI), weight variation, blood test (Albumin, CRP), Mini Nutritional Assessment (MNA) [40] • Modality of the nutritional care (texture-modified meals, enriched food, additional snacks, dietary supplement, artificial nutrition), presence of restricted diet, oral and dental disorders...
• Regarding the malnutrition, the dietitian dedicated to the study realized a MNA and calculated the BMI (she had to weight and measure the size of the concerned person and when it was no possible, she measured the knee-heel length) for each studied resident in the way to evaluate the nutritional status.
• Regarding the medical treatment, all have been totally collected for each concerned resident in the way to determine the number of different drugs prescribed. A pharmacological analysis has been realized at the university hospital pharmacy of Clermont-Ferrand, after anonymization of prescriptions, to determine the presence of potential inappropriate treatment, grouped in two categories: the unfavorable risk-benefit or doubtful efficiency. All drugs interactions have been listed. This work has been done thanks the Pharmatest® software.
Polypharmacy threshold
For our study, we considered this threshold as being 5 drugs (the most frequently used in the studies). This choice is based on the logic of linear relationship between the risk of adverse effects and the number of drugs [30] . Excessive polypharmacy threshold is arbitrarily determined at more than 10 drugs [30] .
Nutritional status
Nutritional status is determined only by the MNA because the BMI can't serve to identify at the same time the malnourished and obese people and that the albumin is under dosed (3% in RIDE study). Considering this nutritional status given by MNA, we can classify the patients in three groups. When the MNA rate is under 17, we consider the patient as malnourished, when the rate is between 17 and 23 he is at risk for malnutrition and when the rate is same or over 24, the patient is well-nourished.
Statistical analysis
All analyses were performed using Stata software (version 12, StataCorp, College Station, TX). All tests were two-sided and a p-value<5% was considered statistically significant. Study population is described by frequencies and associated percentages for categorical data and by mean standard-deviation and range [min-max] for continuous data. Comparison between groups (polypharmacy and MNA classes) were carried out using Chisquared test for categorical data (or Fisher's exact test when appropriate) and using analysis of variance (ANOVA) for continuous data (or with the Kruskall-Wallis when data distribution was not normal, normality assessed using distribution plots and Shapiro-Wilk's test). Post-hoc tests were used when significance was reach (using Marascuilo procedure or Dunn's test according to data type).
Results
In our study, we included all people whose their MNA were calculated.
The study evaluates 4363 patients spread into 104 EHPAD (figure 1). The included persons (table 1) , representative of nursing home residents in Auvergne, have on average of 86.4  7.9 years (40.2-113.2). The over 80 years old are the most represented (83.2%). The average GIR (figure 2) is 2.9  1.4 whose most of them are partially or totally dependent (47.82% for GIR 1-2, 38.8% for GIR 3-4) and very a few are autonomous (13.3% GIR 5-6). The average MNA (figure 3) is 18.47  3.04 (4.5-26); nearly three quarters of the included population is at risk of malnutrition (71.65%) and a very few people are well-nourished (1.35%).
The population included takes an average of 8.3  3.6 drugs (0-27). The polypharmacy is most common: 85.1% of the residents. A large majority (58.7% of polymedicated people, so 46% of the residents) has a moderated polypharmacy and takes between 5 and 9 drugs. Otherpolymedicated people, 41.2% (35.1% of residents), got an important polypharmacy with more than 10 drugs. Polypharmacy (table 2) is not linked to the age however we can see for the very old (more than 95 years) less drugs. Nevertheless, there is a significant link between polypharmacy and GIR, an increase of functional dependency induces a decrease of number of drugs.
Analyse of Polypharmacy and its Consequences on Nutritional Status in Elderly People Living in Nursing Home in Auvergne
The high age and the reduced functional capacity are the risk factors of malnutrition (table 3), these two parameters being linked. In fact, there is a relationship with GIR and age, the older the patient is, the more dependent he is (p<0.001). However, we don't find any link between the number of drugs and the nutritional status.
Discussion
Our population is representative of nursing home residents speaking in term of nutritional status and dependency with a similar distribution to the national average from the INSEE (table  1) [1, 41, 42] . Our population is more exposed to the malnutrition risk and only few residents had a normal nutritional status. Our population also takes more drugs (figure 4) [30, 43] . This can be explained by our older population because our study is more recent [41] . In fact, the DRESS (Direction de la Recherché, des Etudes, de l'Evaluation et des Statistiques) compared the nursing home population between 2007 and 2011 and the population became increasingly aged (average in age and in date of arrival) and increasingly dependent [42] .
To study the polypharmacy, it is interesting to focus on nursing home population, because she is polypathological, older than people living at home and she has no self-medication.
Only few studies compared the link between the nutritional status and the polypharmacy with such large population sample. Many studies used the same criteria to determine the nutritional status (MNA) and the polypharmacy (> 5 and > 10 drugs).
Verbrugghe studied 1188 belgian nursing home residents in 2004, then in 2007 with a similar repartition with our study about the nutritional status (19.4% malnourished vs 27%), age (84.3 vs 86.4 years old) and reduced functional capacity (57.4% totally dependent vs 47.8%). Just like us, he is not finding a link between the number of drugs and the nutritional status [44] .
However, we can also think that certain risk factors of malnutrition are more important than other and will require a specific management in addition to nutritional management. For example, a high dependency and chronic diseases, which cause anorexia. Treating these disorders with sometimes lot of drugs could lead to the abolition of this risk factor and could help to a good nutritional status. Unfortunately, on our population, the polypharmacy is not necessarily appropriated. In fact, in the RIDE study, extract from our population, up to 67% of the patients had an inappropriate polypharmacy, that means with an unfavorable benefit-risk ratio or a doubtful effectiveness to a therapeutic alternative [37] .
The idea which is now developing is an appropriate or inappropriate medication. Indeed, several studies refer to the underuse of medications.
We may therefore consider that have the adequate treatment is less deleterious than the disease itself on the nutritional status.
Nowadays we easily talk about underuse of medications (preventive drug in particular) than polypharmacy, especially with the increase of life expectancy [43] . This shows than the chronic diseases are more detrimental than the drug itself on mortality but probably also on malnutrition.
The underuse of drug is especially frequent in the cardiovascular diseases (high blood pressure, heart failure, coronary artery disease, atrial fibrillation) but also in osteoporosis and depression, leading to functional dependency and malnutrition [43] .
For the moment, no study shows the link between the appropriate medication and the improvement of the nutritional status. However a Canadian study showed the decrease in the number of drugs (following a health policy) finalized with a stop of certain essential drugs causing a worsening of the state of health (increasing in decompensation and consultations in emergency) [47] .
Conclusions
Malnutrition is a frequently disorder in the very old nursing home population. It has seriously consequences on hospitalization and on functional capacity, causing themselves malnutrition. Its screening in nursing homes is very frequent, showing a good awareness about this pathology and its consequences. However, the nutritional management is not always optimal with difficulties in implementing (enough assistance, staff time and length of meals, rare enteral nutrition…).
The chronic diseases are also a well-known risk factor for malnutrition. The appropriate treatment, causing an increase in number of drugs, often resulting in polypharmacy, but it can lead to improvement in health and in nutritional status for patients. With ageing of the population the chronic diseases increase. However, the past studies showed, on people living at home, a detriment effect of polypharmacy (poor compliance, drugs interactions…). And a lot of drugs were stopped on older ages. This deleterious effect is not found in nursing home.
Helsinki. Their population is similar to ours for the nutritional classifications (MNA < 24 for 89% vs 98.6%), the average age (83.3 vs 86.4 years old) and the average number of drugs (8.1 vs 8.3) [45] . This study does not find a significant relationship between the nutritional status and the number of drugs.
However, another studies found a link between polypharmacy and malnutrition.
Jyrkkä studied, two times, 294 elderly people living at home. His population is lightly younger (81.3 then 84 vs 86.4 years old), less dependent (61.2% then 46.9% of autonomous people vs 13.3%) but suffering more from malnutrition (average MNA at 12.8 then 12.1 vs 18.5) [27] . The study found a significant drop of the MNA rate in polymedicated people but all other groups were malnourished (MNA at 13.1 in non-polypharmacy group and 12.1 in excessive polypharmacy group).
Griep studies the number of drugs depending on the MNA nutritional statuson 81 elderly people living in nursing homes. Its population is lightly younger than ours (83.4 vs 86.4yearsold), less dependent (29.6% totally or partially dependent vs 86.7%), less malnourished (> 50% well-nourished vs 1.35% and 2% malnourished vs 27%) and taking less drugs (average number of drugs at 5.5 vs 8.3) [46] . He finds a malnutrition risk factor with the polypharmacy but knowing that people with malnutrition are significantly younger and the sample is small.
Visvanathan studied 250 elderly people living at home and found a significant link between malnutrition and polypharmacy but with a low odd ration low at 1.08 [28] . In this case, its population is younger than in our study (79 vs 86.4 years old), taking less drugs (average number of drugs at 4.9 vs 8.3) and had a better nutritional status (MNA < 24 at 43.2% vs 98.6%).
We can note that in all the studies showing a link between polypharmacy and malnutrition, there are similar points: a younger population, less dependent and less malnourished. By the way, their populations live mainly at home and their samples are small. Considering all that points, we can say that the studies are not comparable.
If our population is mainly suffering from malnutrition it's because the population is older and more dependent than people living at home. Furthermore, the malnutrition is systematically (so more) detected in nursing home rather than at home. Indeed, a monthly weighing is done on majority of residents (68% in RIDE study) which is not the case in the liberal practical at home. According to the RIDE study, the management of malnutrition is very often realized (72% of nursing home) using texturemodified meals (40%), dietary supplement (18%), enriched foods (11%), additional snacks (0.5%), enteral nutrition (0.2%) and often a help for the taking of the meals [37] . At sight of the high rate of persistent malnutrition after 2 years in nursing home (61% of malnourished), we can think that the management of the malnutrition on only nutritional aspect is not optimum. There are a number of possible explanations: a caloric quantity being not enough in the texture-modified meals, a management of dental state not enough systematical and mainly an insufficient time for the meals [37] . Now, the malnutrition management has to be at the same time nutritional, human with assistance on the dependent persons, but also with drugs for the treatment of chronic diseases.
Even though our results showed no correlation between polypharmacy and malnutrition, such relation may exist for different elderly populations. Indeed relationships between those two factors have been shown for elderly living in their homes or living in nursing home in the younger people [27, 28, 46 ].
Perhaps such relationship may be observed only in less dependent elderly, or only in some subpopulations living in nursing homes. Deeper research, including in our population is needed to precise which elderly subpopulations maybe concerned.
